Summary. Adult male sand rats (Psammomys obesus) were caught in the B\l=e' \ni-Abb\l=e' \s area. The highest testicular contents of androgens (ng/testis) were observed in autumn and in winter (testosterone: 7\m=.\6\ m=+-\1\m=.\1; androstenedione: 0\m=.\76\ m=+-\0\m=.\11)and the lowest in early summer (June) (testosterone: 1\m=.\5\ m=+-\0\m=.\3;androstenedione: 0\m=.\20 \ m=+-\ 0\m=.\05). Values had increased by late July. Annual variations of the testosterone metabolic clearance rate (litres/24 h/100 g body wt) were similar to those of testicular androgens; values were high in winter (6\m=.\7\ m=+-\0\m=.\7) and lowest in June (3\m=.\2\ m=+-\0\m=.\3). The onset of testicular endocrine activity in sand rats was concomitant both with the highest temperatures and the start of reduction in photoperiod; its regression occurred when temperature and photoperiod were increasing.
Introduction
The annual reproductive cycle of many species of wild mammals, mainly in Europe and North America, has been extensively studied. In contrast, work on desert mammals is scarce and refers mostly to ecological observations (Charnot, 1964; Reichman & Van de Graaf, 1973;  Happold, 1975; Misonne, 1975; Naumov & Lobachev, 1975; Prakash, 1975; Smith & Jorgensen, 1975) . We have found nothing in the literature concerning the production of androgens by the testis of desert rodents.
In a previous report (Amirat, Khammar & Brudieux, 1977) , we have shown that the sand rat (Psammomys obesus), a gerbilline inhabiting underground burrows on briny alluvial platforms of the Sahara desert, exhibited, in the field, a seasonal reproductive activity: pregnancies occurred from October to May and testicular and seminal vesicle weights were fully developed in autumn and winter, and decreased in spring.
In the present study we have investigated the seasonal changes of secretory function of the testis of the sand rat by measuring testicular testosterone and androstenedione contents and the metabolic clearance rate of testosterone.
Materials and Methods
approximately every 45 days; the adult condition was checked according to the criteria previously described (Amirat et al., 1980 Paris, France) and 0-25 ml propyleneglycol, packed in a vacuum and then saturated with 30 ml iso-octane. Elution from celite columns was carried out stepwise using 4 ml iso-octane, 4 ml iso-octane-benzene (82 :8, v/v), 4 ml iso-octane-benzene (70 :30, v/v) and 4 ml iso-octanebenzene (40:60, v/v) . The first and the third fractions were discarded ; the second fraction contained androstenedione and the last fraction testosterone. The dried residue of each hormone fraction was dissolved in 2-0 ml (testosterone) or 0-4 ml (androstenedione) phosphate buffer.
Radioimmunoassays were carried out on duplicate 0-1 ml samples, using 4000 c.p.m.
[3H]testosterone or [3H]androstenedione, 0-1 ml antibodies and 1 ml cold charcoal-coated dextran solution. Incubation was performed at + 4°C during 3 h for testosterone and during 30 min at room temperature followed by 15 min at 0°C for androstenedione. The results, corrected for recovery, dilutions and water blank, were expressed as ng/testis for both hormones.
Because of the purification step by celite columns and the specificity of the antisera the method used was specific ; it was also sensitive (after logit-log transformation, standard curves were linear between 5 and 500 pg for both hormones; blank values were 7-3 pg/tube for testosterone and 10-2 pg/tube for androstenedione; mean recoveries were 65-1 ± 1-3% for testosterone and 700 + 2-0% for androstenedione), precise (within-assay variances: 9-4% for testosterone and 12-2% for androstenedione; between-assay variances: 9-1% for testosterone and 10-2% for androstenedione) and accurate (the correlation coefficient between estimated and expected values was 0-999 for both hormones).
Metabolic clearance rate of testosterone. Each sand rat was anaesthetized with an i.p. injection of 4 mg pentobarbitone sodium/100 g body wt (Nembutal; Abbott, Saint-Rémy-sur-Avre, France) and heparinized with an i.v. administration of 50 i.u. (0-2 ml) calcium heparinate/100 g body wt. About 1 µ /1 /100 g body weight of [l,2,6,7-3H] 52-2%) and the June to September increase (+100-0%) were statistically significant (P < 0-001).
Discussion
Testicular contents of testosterone in the sand rat (1-5-7-6 ng/testis, i.e. about 1-7-3-5 ng/100 mg testis wt) were similar to those in the gerbil (Gerbillus gerbillus), a desert rodent inhabiting the same area (Kassir, Khammar & Brudieux, 1980;  unpublished data), but they were lower than those of laboratory rodents such as mice (50-70 ng/100 mg testis wt: Jean-Faucher, Berger, de Turckheim, Veyssière & Jean, 1978), rats (about 10 ng/100 mg testis wt : Knorr, Vanha-Pertulla & Lipsett, 1970) and guinea-pigs (17-9 ng/100 mg testis wt: Rigaudière, Pelardy, Robert & Delost, 1976) and those of rabbits (10 ng/100 mg testis wt: Berger et al., 1979).
The testicular content of androstenedione in the sand rat was low (0-20-0-74 ng/testis, i.e. about 0-20-0-34 ng/100 mg testis wt). The androstenedione to testosterone testicular ratio was around 0-1. This ratio is below 1 in adult rodents, but in sand rats it was lower than in other species (mouse : 0-66, Berger, Jean-Faucher, de Turckheim, Veyssière & Jean, 1975 ; guinea-pig : 0-30, Rigaudière et al., 1976) . Nevertheless, testicular contents of testosterone and androstenedione exhibited marked significant annual variations in wild-caught sand rats, being highest in autumn and winter and lowest in early summer. These patterns of changes paralleled those of testicular and seminal vesicle weights from the same animals (Table 1) , which agreed with previous observations in 1974 (Amirat et al., 1977 (MacKinney & Desjardins, 1973; Jean-Faucher et al., 1978) , 2-4 ng/ml in the rat (Resko, Feder & Goy, 1968; Corpechot, Beaulieu & Robel, 1981 ) and the rabbit (Berger et al., 1979) , [3] [4] [5] ng/ml in the guinea-pig (Rigaudière et al., 1976) and 2-4 ng/ml in the Ouled Djellal ram in Algeria (Darbe'ida & Brudieux, 1980) .
The low plasma concentration of testosterone of the sand rat is probably not the result of a high metabolic clearance rate: it was 3-2 ± 0-3 and 6-7 ± 0-7 1/24 h/100 g body weight in June and December-January respectively compared to 17-51/24 h/100 g in the rat (Lee, Bird & Clark, 1975) , 39-1 1/24 h/100 g in the rabbit (Mahoudeau, Corvol & Bricaire, 1973) and 5-3 1/24 h/100 g in the guinea-pig (Robert & Delost, 1978) . Nevertheless, in the sand rat, the testosterone metabolic clearance rate exhibited marked seasonal variations : it was high in winter, decreased in spring, was low in June and then increased again. Therefore, the sand rat is like the fox (Maurel & Boissin, 1982) , monkey (Wickings & Nieschlag, 1977) , hedgehog (Saboureau, 1979) and ram (Darbe'ida & Brudieux, 1980) , in which seasonal changes in the metabolic clearance rate of testosterone paralleled those of the endocrine activity of the testis.
It will be necessary to investigate whether, as in adult foxes and badgers (Maurel & Boissin, 1982) 
